
Ualvenlty or Nortb Carolina.Cbopel Hill 
Co~~UJ~IIO Participate ia 1 R-ordt Study 
Adult Sub jed> 
Biomecllcal Form-

IRll Study M 02~13+! GCRC M: l'!!4 
Cooseatllor111 Venion Dote: November 23,2011 

Tide or Study: Cordiopulmonacy Responses to Exposure to Ozone and Diesel Ex.baust with 

Moderato El<cteioe ill Healthy Adult$ 
Prilrcipal l.ovatiptor. Mld>oc:l Mocldea, PbD 
UNC-Cbapd HiD Dopa......., I: US Eovironmmtal Proi<Ctioo 1\fPJq 

UNC..Cbopel Bill Pllono aumber: (919) 843-3031 
Email Addnoo: madden.michacl@epa.gov 
Co-lovesllpton: Tina Stevens, PhD, PhD; David Dia...Sanchez., PhD; Wayne Cascio, MD 

UNC..Cbapel Ulll Pho11e number: (919)966--6257, (919) 966-0676, (9 19) 966-6208 

Email Add,...: tinalstevcru@lroail.com; diaz-sanchcLd&vid@.epa.gov; c:uio.wayne@epa.gov; 
Faculty Advisor. KIA 

i'uudU.g Sourco: US Environmental Proi<Ctioo Agency bnramural Fedenl Rl:sc:>Jch 

Study Cootactttlcpbone number: (919) 966-6257 (Michael Madden) 

Study Con lad emaU: maddcn.miei:IJitl@epa.gov 

What are HIIC geoepl Oipn fOB skouJd kDQ!! •bout nuardl sfudk!T 
You""' beinaasked to take part in 1 mearchs<udy. To join tbe study is volu.,wy. 
You roa.,y refUse to join. or you may withdraw your consent to be in the ~1udy. for any reason at 
any time. 

Resear<:b srudlcs a.-.: d .. ig,ed to obtain now knowledge that moy help other people in the future. 

You may not ~h·eanydirect benefit from being in the mearch study. There abo may be risks 

to being in n:sateb studies. 

Y OUf participetion is •-olwwy. Deciding not to be in the study or leaving the study before it is 

completed wiiJ oot affect your reJat.ionsb.ip "'ith tbe researeber, your hea1th care provider, or the 

UnivC~Sity of North Carolina·Chapel Hill. If you ""' a patient with an illne,., you do not have to 

be in lhe research study in order to rooeive beafth care. 

Details about this study are discussed below. h is impo11101 that you undcntond this information 

so that you..., make an infonn<d choice about being i.o tbis research study. You will beg;..., a 
oopy of tbis C003CDt form. You sbould ask the resean:ben oamed abn\'e, or staff roem'oers wbo 

may a.uiSt them, any questions you bave about this srudy at any time. 

What is tbe pymose ofthis study? 
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We breathe 1 complex mixture or •ir poUutiofl, and ozone and diesel exhaust alt' generally the. majQT and 
important components. ControUed Qposures of votuntoc:rs to either pollutant have resulted in biological 

elfeca sud> as lu!IJ pllysiolo&ical eh&np. Howewo- II Is 1101 tnov."D if C<H:><pOSute to boCh poll-IS, 
similar"' inJWina pollub:d air, eao iadoce e!Rds- ei- poilu- aJooe. Mo!iliooally ij iii!Jo 

- if~ ., cllesel cxbaus< alone.<>< cllesel eodiMr mixed wilh ._ <011 Iller lile body's 

respooses ., breoiiWig ....,. !he following day. This study .. .,.... to examine ..nome. ""P''U''< "' 

both ozone and diesel exhaust can cause more of an effec:t than either poUutant alone. This study will abo 
determine (f bftathing diesel exh1ust can change a response upon exposure to 0%0nc tbe day after. The 
pUfPOse of this study is to measure ctu'diopulmonary retponsos in healthy young adults before, durina. 

and after exposuro to combinations or ozone (03) and diesel exhaust for 2 boun with moderate cxen:ile 

and to p<imarily in....,pte wl!etlter diesel exha"" modulau:s the 03-induecd dT- on !he June and 
c:orcliov ..... Jar syo: ...... 

This study will examine-~ too...,. and doad exha...., .. -.in lhe upp:< ru~p or 
those enCOUD.tef'od in urbanized Sdlin&St can induce additive or syoergistic effects. and '*~a previoiJs 

DE exposure alters a response UJXll'l ~bscquent e.¢'0SUte lO OlOOC. 

The data obtained &om this stUdy will contribute to the ovenll assessment of air pOflutton effects in tho 
U.S. and tbe~by may influenoe l\ltW'O health policy. The ambl<nt permissible <OC>oeotrations of both 

ozone and cllesel exhaust are """"""Y rqpola!ed indlvldually by the US EPA, bon tile AJv=y is movin& 

- rqulollq poll- ............ - fnloa this study may - the W>Cientaodlog of bow 
pscoos and particulm air polruu- (wtUch auses the buo ,... iD oome polluled cl:ics) may adwn<ly 

affect tile f\Jnc:tiodng of the heat~, blood vesoels, and lunp. This -ina may be espeo>ially 

imporW>t ror patients wilh dileu<S or the bc.vt and lungs. 

Are then lilY rsuoDs yoo sllould ut bela this stuclx? 
You should not participate in this study if ... 

• You have a history of chest poin, ittegular bean beaU, a heart ataock or corooaty bypass 

Sut&UY· 
• You ha~ a heart ~cr. 
• You have uotzeated high blood pressutt (> ISO syStOlic,> 90 diastolic). 

• You have a history of an EKG finding called QT/QT c prolongation [a marked baseline 

prolooaation ofQT/QTc interval (e.g., repeated demonstration of a QTe interval> 450 

milliseconds) l 
• You have a history Ofi\Ul& dioease and/or acti''" allergy including: hay fever, dust 

allcrsies, rbinitis, 8Sibma, chronic bronchitis, chronic obstruelive pWmoJWY disease, 
tubm:uloo.is, couglUng liP blood, =t prl<IIII>OIWI. chronic or allergic: rbinilis or acute 

or cbron.ic; sinusitis. 
• You cannot pcrfonn moderato eJCerci.se 
• You cannot remain in a small ex.posureebamber for about 2 hours 
• You an: currently taking 11-blocl<ers (such as atcnolol, metoprolol, propccolol and 

aoebulolol). 
• You have a history ofblMng or ooogulotiOD diJordcn or are taltir-& blood thinner 

medicatioo. 
• You an: eunently smoldng or have a smoking history within I year or the study (defined 

as more than one pa:k of eipettes in the past yenr) or have a greater than/equal to a 5 

pack year smoking history. 
• You are less than 18 y...,. old or greater than SS years old 



o You have diabetes. 
o You have canoer. 
• You II'C CWTel1dy taldng esuoaea replacement 1hen.py. 
• You...., pn:gDIIlt, attemJ>!U>a to become Jft1PW11 or breostfc:eding. 

• You bav.: "" allergy to lateX. 

AdditionallY, you should NOT participate if you are unable to comply with the following 

requirement.•: 
• No over·thc--counter pain medications sueh as aspirin, Advil. Aleve or other non-steroidal 

onti-i.o&nunatory medicationJ ("NSAIDS'~ for 48 br prior to the exposun: and post· 

exposure visits. Acewnioopbeo, eg, Tylenol. iJ pennitted. 

• Avoid smote and fume$ for 24 hours before all visits. 

• A\'Oid drinlciJlg alcohol24 hours before all visits. 
• Avoid sucouous exercise for 24 hours prior t0 aod after a11 visits. 

• Eat ali&Jtt breakfasc on l.h< exposure days. 
• Not consume caffeine far 1·2 bours prior to the oxpowres on days I & 2 and post· 

exposure visits. 
• Smp taldng vitamin CorE or lllCClkations wbicb may impact tbe results of the exposures 

at least 2 .. ...a prior to the atudy and fur the clwatiao oftbe RUdy. Mcdicaliaos not 
spccifically mentioned here m.ty be reviewed by the in~rs prior to your illclusion 

in Ibis study. 
• Avoid the usc of ozone-based home air purifiers during study participation 

How mor psople will take plll1 ip t!Jie rtuctv? 
If you decide to be in Ibis atudy. you will be ooe of approximalely IS people "'i>o wiD complete 

Ibis- study. 

How looc !!IU your partklptt!Oila thilstuc!y lui? 
You will have up to 13 visitS to the research facility over approximately ahout 10 weeks if you 

me eligible for the study (see anadlod study design flow chart). 

Your participolio!l iD Ibis study will iD<ludc ooe ttainiD& J<S$ion (today) for ahout 3 hours, 4 

exposure ~aimens, each of which ,.;u consist of2 consecutive exposure days and I follow-up 

visit approximatelY 18 hrs after thcl.,t exposure. Each exposure day will last approximately 8 
bouzs and the follow-up visit will be approximately 3 hrs long. The 4 exposure ro:aJroens will 

occur at least 13 days apart. 

S10<3ge of...,., of your blood somplcs in Ibis atudy may be iodefinite. 

WhatwWI(eppsv lfyo11 take Rut Ita tbut!!!ly! 
During tho oourse of this srudy. the following will occur: 
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You should bav~ already undergone a general pbysiool examination to ensure thot you are a 

caruliclate for this study. If you are a female porticipatina in this sllldy, ynu sllould have been 

askod obout youo meoslniiJ bistooy and will be given a pr-csnaDCy tt:st. 

Today's visit is expectod to la.t $oot 3 hours. Today you will familiame you:self.,ith some of 

the techniques you will perform for the study. These include iosuuctions on the usc; of the 
stalionary bicycle to be u..C during the study, bow to perfonn spirometry, on ai)OJ1able 

spirometer aod dry seal digital spirome~e<, bow to ~·c a saliva and an exbalod breath sample, 

aod you will be shown tho bcart rate variability (HRV) and blood J><CSS= (BP} mooitors. 

After satisfOGtori!y completing the trainina session, you will be sc:hoduled for your first exposure 

through a company eontr&<ting with the US EPA (cum:ntly Westat). 

You will be exposod to mixtures of air pollutants in 4 differentTCgimens. !lacb rcaimen will last 

$out 2 ~ days. Durix>& tho r<gimcm, a number of physiological and biochemical measurements 

will be mode. With yol17 permbslon, do rill& oae of your blood drsws DNA rr.., yoar blood 

ceUs wiD also be geaotypod for spedlle poes r<btod to advtne bealllo dl'octs .,.odatod 

witlo air pollution eJPOI""'· U]\willinpeoato have sampk• pnotypod will NOT eseiDde 

you from pa111dpatiasla this stucly. l( you do mot wbb for yoar blood to be usod for 

CfliOiypiDg. bat cfo wbb to partieipattiJo the Jtucly, sip dot sedioo all!ot ODcfof doiJ 

«<>A I<Dt form titiod S~ ~Itt 1J> P~ ilt tlre/lestordt StJu/y WITHOUT 

Gm"JJIOPiitt c-u WtlhyMrpcn>]ooiM, we may also store some of yoW" blood we 

obtala clllriD& the atucly for yet-fo-be.dmrm;.od tests bt Ito. fwtur<. 

You will have the opportunity to oomplete all 4 regimens separated by at least 2 \Weks. The firSt 
day of Olleb rogimeo you will be exposod to either clean air, diesel exhaust 81 about 300 

microarams of particles/meter', ozone 81 about 0.3 parts per million (ppm), or diesel exhaust 

mixod with ozone. Th< second day of~ regimen, you will be exposed to appro><imately 0.3 

ppm ozooc:. Th< 1IWd clay of each regimen, you will not be exposod to any air pollotant>, but 

m1J have follow up me&Suremc;:J.ts made. 

You may tenninate your participation from this study at any time. You will be monitored for 

Symptoms thai you may develop during the exposure and over the followin,g 24 bour period. lbe 

symptomS may ir:cludc chest pain, difficulty brcsthing,lij)br.beadness, pale skin color, and 

signifieant U!egu!ar be8rt beats. 1.o additioa. analyses of blood samples takeo a&r exposure ... ;u 

be mooitored for abaormalitie>, includi"i sisns of eell damaae. clwlges in clottin& factors, u 

well u Increases in inllammalion. Th< study physicians will stop the study if symptoms and/or 

changes detected in the blood sumplcs that are ooosidered clinically significant. 

Be.low iJ a dcscriptioo of wba1 will be required from you aod 1 IWilDllU)' of tho mc:asurcment< to 

be made oo you oo eoob clay of each exposure regimen: 

Day 1: 
We will call you a few days before tho expasurc session to remind you of your acbedulod visit. 

We wiU also remind you to refrain from alcobol, NSAID medications, excessive amounts of 

caffeine, and from any aetivitie:s wbere you could be exposod to high levels of poUulanlS (e.g., 

cigamte smoke, paint fumes) fa a c:oople of days before your vbil Please report any pollutant 
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exposure to the sl\ldy personnel so you can be rescheduled if ne<:essary. You will be rescheduled 

if you have experienced a resplnrcory tract illness wilbin lbe past 4 weeks or any olber ilbulss 

within the pat week. 

You will be asked IOea!aliibt lmaltfastand arrive at the EPAmediOIJ station at opproximately 

8 am. There will be an on-time b<>nus of $25 for arriving by 8:05 a.m. You will oe•d to wear 

comfor1able clothes lllld $boes and brins a change of clothes. 

Pre-expot•R ma:turtaaats: 
l'rior 10 the day I exposures, you will be asked to do the followins: 

• Answer a quc:stioanairc on suess 
• Rave your villll sip cbec:ked (beart rate, respimory rote, blood pn:ssure, and 

oxyaen S811ua!ion level, and for women. a P"'li)llUIO)' test). 

• Have yoU< baseline heart rate viability (HR.V) measU<ed by a Holter monitor. You 

will have sevaa1 EC<i leads llt.cbcd to your ehest. It may be neoeasary to olean 

and shave the areas of your chest wh= theac leads will be placed. Exoessi¥e 

deodorant, skin lations, and body sprays may interf'eno with the fUnction of some 

of these loads so w.. will ask you not apply these to yoU< chest .,... on the day you 

report to the HSP. The leads will be COilll<Ctt>d to 2 monitors (small recordina 

deviees obout the size and "'<iaht of a ponoble lajle player) toobllllnreadinp of 

your bean rate and rhythm. One of these monito<O will be mno'...S at the end of 

the day and the other monitor may be kept on you for the oext two days and will 

be -.o,·od on l>ay 3 oftheexpoSU<e session. You will be asked 10 recline 

quiedy and breathe 01 a constaot rate for 20 minutes, after v.i:Uch the EC<i monitor 

will like a IO.minute meas<Utment of your heart tbythm. It is important that you 

do not fall asleep during thi• 30-minute period. The morning of the follow up 

visit (Day 3), there may be a 30 minute m ... urement of your heart rate and then 

the monitor will be rano>ed. 
• Blood pn:SSUlO (BP) may be measured intcnniU<n!ly by a BP =o.itor. A blood 

pn:ssurc cuff and a monitor which is about the size of the Holter monitor may he 

fitted and will remain in place mo>t of the time until Day 3. You will be asked to 

keep your arm relaxed and stiU when the pn:ssure cuff is inllatina. 

• Have about 2S tn1 blood dtawn (-S teaspoona). 

• Have a breathing test (spirometry). You will breathe threugh a liher into the 

machine. We wUICOO<:h you, and you will he asked 10 toke a full breath in and 

then blow it our as bani and fast as you can. We will ask you 1<> do this several 

times. This procedure will he rcpeatt>d on a portable~ as well. 

• Be asked to provide a urine sample; if you are female it will be tested to see lr you 

are pregnant. 
• We will eotlect your b<c:ath ll3d saliva 
• You will he asked to coUeco your urine for the oext 24 hrs 

• Have a ~ooond b:reathing test on a portable spirometry instrument. but in a similar 

manner u the first. 

O.rilag t!te Day I eaponno yoa will: 
• Enter an e:xposwe chamber. 
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• Be exposed to cleanairorair pollUIODIS for2 hours. You will be asked 10 

perform intermittettt mode:tate exercise in an expc>sl.lrt: chamber. 

• At ocrtain times durin& the exposure, you may be as.ked to breathe into ll 

mouthpiece so that your rate of 'oreathing c:an be measuml. In lldditiO!l, you will 

be asked 10 breathe into a portable spirometer so that your lung 1\motion can be 

mca$Ured. Exposun: may be terminalcd if you show a larF than expcctcd 

decrement in lur;g function. A slaiT member v.ill be seated outside the chamber to 

observe you at all times and a physician will be available during the entire 

exposure ...,;on. Durin& the exposure, )•our heart rhythm and rate, blood 

pi':SSUfC. and lhecamo<mt of oxygen in your blood will be moniiC<cd. !fit 

appears you~ baving heart rhythm or breathing ))I'Oblems, or you ~lop a 

severe head&.chc. nausea or vomitina the exposure will be tennir.ated 

immediately. 

loamedlately followlllg die Day I nposun yo• will: 

• Have your vital ~gns checked. 
• Perform spirometry. You will breathe through a filter into the machine. We will 

coach you, and you will be A$ked 10 talco a Ml breath in and then blow it out u 

bo.-d and r ... u you can. We wiU ask you to do thiJ oevetaJ timeJ about I 

assessment each hour 
• We ~Will collect your breath and saliva 
• You v.jll recline quietly for 20 minutes, afta wlllch tho ECG monitor will take a 

! !>-minute measwemeot or your heart rhythm. 

• Have blood drawn (obout 2S ml; -s teaspoons). 

• Provide a uri_nc sample. 

Latn Ia the day, yoe wUJ: 
• HAve spiromeuy aSSC<JCd foe UP 10 4 br post expc>S>n 

• Beass«JCd for adverse reaponses and cliJocbarged by the nursing staff. You will 

speud about 8 h<>urs at the EPA facility. 
• You will be aivcn a cooler containln& 1 L plastic bottles and verbal inJtrilctions 

for bow to coUc:et and record the time of the urine llllllp1c:s. 

Importa11.tly, becatiM you wUI be asked to wea1· tbe ponabk ECG a>oDltor anached 

to yo.r chest ud a blood praau.re monitor adl oa your arm for tbt roUowiDg two 

o.ipta, w~- wiD give yo. i..a:stnlctio.a.t o.a how to ea.re for ud rtmove th• atOaiton 

Qe~~accasary. 

Dayl: 

You will rerum to the KSF the next moming 11 a:oo a.m. 8DCI you wiU per( ann testin& 
similar 10 the lint day. 

Prc-expo5111C mes=cnts and procedures will be perfonned as on Day 1, with the 

exception of the streos q\JC$ti~ You will tbco enter tho c:xposu:echamber. 
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Durilla tltt expos•n 01t Day% yo• will be cx'poscd to ozone at a concentration of 

approximately 0.3 ppm fa< 2 oours witb inaermiueot moderate exercise in an exposure 

cbamber. Again, )'OUr bcart rbyd>m oud me, blood pr<sS\Ife, the IIDOWII of oxygen in 

your blood, your lm:olhing raoe, and lung fucelioo will be moniiOI<d while you .,. inside 

tbe chomber. 

• Similar m ... anmeaiJ aad procedwreo will be performed wlt~ you durias 

and r~ tll.e Day 2 _.,.. u oa Day 1. Ho••e,-er, you will ooJy be 

asked to collect spot urine samples at tbe EPA faeiliry. You will be assessed for 

adverse responses and you will be discharged by the nuning staff. You will spend 

about 8 oours at tbe EPA fecitity. 

Day3: 

Follow up Visit: 
Similar procedures &DdlllC&SOimllalts will be made as tbe ~ masun:mmts of 

the two previous days. The Holter monitor attaobed to yov will be remo~d. You will 

be assessed for adverse responses and you will be di$Cbarged by the nursing staff. You 

will spend about 3 !>ours at tho I!P A facility. 

If thae are remaining samples after our analysis, we would lil:e 10 continue to aon: your 

samples for as yet W>desil!)lated studies. This allows us to make tbe best vsc of tbe samples we 

collect frotn you. You wUI be r:tvcn a separate consent form for this storage. and you do not 

have to allow your samples to be stored in order to ponicipate in this study. 

What are the DOJJible btptOSJ from btlpg lD tbb 1tudy? 

You will not benefit c!ireetly fi:om beiJ)8 in this resellldl study, thnuah by participating in 

xr=ing for this study you will ba'-e reeei'-ed a mectiW exami.narion that inclvded blood ,.vric, 

respiratory test, and £CG monitoring of heart at oo cbatae. However. this is not a rubstitute for 

a routine doetor visit. The medical staff will explain to you any remad<able fJJ>dings rcgardin& 

your overall health sl8lU$. In addition, if we ob$erve c~>an¥es in your be&ltb st>.tliS as a 

eonscqaeaxe of ""posme 10 air pollulanu, you may deet to use this infonnazioc to ovoid 

exposure on biaJI pollutioo do~ 

Thls research is desig)led to benefit soeiety in general by gaining new knowledge. Given thot 

every member of American oociesy is <una:~tly expooecl to tbese pollutants, thiJ sllldy bas tbe 

potcotial to cooaribule to devisUle effeeti"e m.tegies aimed at pro4<Cting millions &om the 

untoward etfeets of these pollutants. 

Wllat are tbo QO!ril>le rbka or c!iso•forb involy~ l!'itb !><illc iJ !bit study? 

This study miabt involve tbe fi>llowing risks and/or discomforts to you: 
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If you have any oeodcney 10 become uncomfOrtable in small elosed spoces, i1 is pos$ible that you 

may beoome UDComfortable cluriJl& !Iris study. You will be taken 10 the cxposu..-. chamber when 

you "" lim evaluated for su'lllbility for the study to allow you an oppottunity 10 see where you 

will sit and what !he chamber looks like. 

Dlnd aluoat o:p<>st<n: Expos- 10 air poUutioo particles can c:ause cousJ>, shonness of 

breath, cbest c!Ucomfon, eye irriUtioo, and heodacbe. Tbese symplems typically las! oo more 

than a few hours, t.a eould LIISII<>nger if you are especially SCMiti..:. Eye wear prolectioa 

goaa,les are available during the exposures to reduce possible eye irritation. 'T'bere is a chance 

that exposuri: 10 J)ll1icles can inorcaselhe likelihood !hat you will be more likely to eome down 

with a respilaiOry Wectioo wilhin oevaal days of the exposure. Die$cl exhaust, even when 

dilut<ld in !Iris study, may have an unpleasant odor. Exposure 10 the air pollution potticle 

concentrations used i.n !Iris study for short periods of tirne has not been found to cause pelllllll!alt 

health effeets. However, some studies suggest that older people, plll'licularly those with 

underlying cardiovascular diseues, are at incTtased risk for getting sick and even dying during 

episodes ofhigb air pollution. While we can not exclude the pos$ibi1Jty that you may have an 

ad\la'le ~ 10 breaching lbeoe exhausts, you will only be exposed 10 them for 2 hours. You 

could be pol<ntially inhale a similar IIIDOUIIt if you visited a large city such Los Angeles, New 

Y(\l'lc. or Mexico City on a smoggy day. 

You wiU be monitored continuously during the exposure session through a window in the 

chamber or by closed<in:uit televisioo, andean commuoiealc with a slllff member via an 

inl.c:!eom. Your heart rate and rby<bm will also be ooootamly moaitored for any adverse ehanges 

brougbt about by 11-.e ex- A licensed physician is alwa_y1 on~~~ (i.e., within the 

buildlna faci lity) during e><posw:es, and is available to respond i.n an emergency. 

Ou>M apo<•u•r: P01<ntial risks may inelude mild dccremen" in Luna funetion spirometric 

volumo, irritatioo to the ncsc, eyes, lbroat and airway'S, paiD co deep inspitatioo &lld cough. 

These symptomS t}'pi<ally cfuappeal 2 10 4 hours after exposure, but may last loug<r for 

pvticularly sensitive people. Ozone may induce an inflamma,ory reactioo that may last for about 

24 hours after exposure and may increase your chance of c:atchina a cold. 

Dlud ex/ulll$1 -j tiT.IJM e:qH>SIIn co..WU.<d: Bcc•nse this exposure scenario bas nOI been 

conducted 111 our focilities or e1-..: before, ,.., do oot ye< koow whether or not this exposure 

will include the same risks as diesel exhaust and ozone expoSures alone. It is possible that the 

combination of diesel exhaust :and ozone e<poSl""s will inCTCase the effects of eacb pollutant 

individually, and it Is also poss;ble that it will not. We are doin& this study in order to find out 

the&DSWer. 

H..n rllytllm_.,ltoriJrr: There is linle risl: associated with moniiOring your heart bY ECG or 

blond oxygen by pulse o>Cimetry. However, preparing your skin for placement of£CG 

electrodes and removing the ele<.trodcs the next day may cause some irritation or skin 

discoloration, itchina, 01 buming in some people. If !Iris occurs during yow visi~ you should tell 

the nuning staff. II irritation OCCW'S while you are home. you should remove the electrodes, wash 

geotly wi1h mild soep and .. 'Iter, and tell tbe study coordi.nalor or nuning s<.aff in the morning. 
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BitH>d ,..,..,.,. ,.,nib>rlJrg; SimJ:Iar to the ICgulor blood pressure mwuremcnt. the risk 

ISSOCimd with btood pressure tooohor is considered minimal. 

V<JW~U blood stmtp/ilfg: The risks associaled with taking blood samples are considered minimaL 

A well -<mined member of tho Slll1f will draw the blood. Onrwing blood could .,..... some 

bruisina or mino< pain, which usually resolves quickly. O<casiooally faiMQ!! or liaht· 

bcadednw occurs, aod injury is minimized by havi.ng you seated. Abo, a me complication is 

skin infecti.oo or 111 infec-tion oftbe vein in which the blood has been drawn. Tho risk of gertiqg 

infection i> minimiz>ed bY tho use of Sterile t<:chnique. If you do have siam of infection at the 

site (redness, warmth, painful slcin, and swellini) afler completion of the procedure, yoo will 

oecd to contact the EPA medical station. 

Exit- flu"'* Ct>ll«tUHt: M.ixrimaJ risk i> associated with tlt<$e procedlua. Scositive 

individuals may become light·beaded. You will be sealed in a chair during collections and 

technicians are always available during this procodure in ease you bccomelight·bcaded. 

Breathing 1- (splrommy): You may cough or become diny during these tests. You will be 

seated in a chair, and ifthes .. ymptoms occur, they are usually only ttmporary. You will be 

exposed to a low do .. ofacetylcoe for a brief period of time (single bralh in and brwh out). 

thus the risk will be quite low. 

In aclditicm, theiC may be uncommon or previously UtiiCOOgnitod risks that might occlir. If you 

do notice any un-.al srmp<oms occuning during tho study you should eaJJ d:e EPA medical 

station or the on..:all physician to report them. We will giY<> the number of the pilysician on-call 

before you leave the building. 

Got~: If !Pven pennissioo to collec< genetic information, a fcdcnllaw called tho Genetic 

Information Nondiocrimination ACI (GINA) gencmlly cnakes it illegal for heallh insurance 

companiC$, group health plans and most employers to dist:rimiu.atc: aga.inst you based on your 

genetic Utformatioo. GINA does not protect you apinst genetic discrimi.nation bY companies 

that sell life insurance, disability insurance or lona term......., insurmce. GINA dote not protect 

you a~oinsl discrimination based on ao already diagnosed ienctic condition or dlse&se. 

What It we leaR •bout _... Oad:ina or lnfomatlo• dllriQc tbe stJfb? 

You will be given any oew infornration IJ&ined during the course of 1M study that might offect 

your willingness to continue your participation. 

He wtil YOUT prlv!ey M prof.ecttd? 
You ""'U be given utudy oode 11wnber. All electronic docurnctllS will only ba\-e that number. 

The paper ICCOrds that the coordinators and medical d.oct<Jts use may have your nam~. Your 

information can be linl<ed to your per:sonal infoanation bY 1M study number, however only study 

persooncl have IIC>CCSS to your penoaal informatioo. Paper records that ... your name ""' kepc 

in a locked file cabinat in tbe I!PA Medical Station of !he Human Studies Faciliry. The Medical 

Station is locked when not attended by study stolT, and 1M EPA Human Studies Fa<ility has 
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limited ocoess to~ individuals only, 24 how.i<J.y for 7 <J.ys/w<lck. Blood samples will 

be SIOieCI at the EPA Hwnan Studies Facili1)'. 

R-'> studies may be done at many pieces at the same rime. Your pmonal identifying 

information will never be sent to outside reo=chc::rs. 

No subjccu will be ida1tified in any teporl or publication about this study. AllhoUBh every 

effort will be mad• to koep researdlr«:>e>nns private, lbete may be times wben federal or swe law 

r<qUins the diseloSUte of sucb records, includ.ing pcnona! infonnatioo. This is vay unlikely, 

bul if di.selosote is ever requited, UNC-Cbapel Hill willlllke steps allowable by law to procect 

the pri1111Cy of personal information. In some cases, your information in this rcscar<h study eould 

be re.vicwed by representatives of the University, research sponsors, or government agencies for 

purposes such as quality control or safety. 

Wb•t p1ll "*!'!!!!? ifyn aabdued by tJab metrdt! 
All forms of human beallh rcscaidJ invol~ some rislr. of injury or illness. Despite our high level 

of pm:autlon, yoc may develop an injury or illness due to pollicipSiing in this study. Lf you 

develop an injury orillne"' determined by an Appointed US EPA physician to be due to your 

pSrlicipation in this research, the US EPA will 'teimburse your medical expenses to treat the 

injury or illness up to $5000. Lf you believe yo.a injury or illness was due to a lack of teOSOnable 

care or Oll:er negEgont ocbon, you have the ria)lt to pursuelcpl r<medy. The Federal Tort 
Claiw A<t, 28 U.S.C. 2671 et. Seq., provides for money damaaes against lhe Uo.ited States 

when pmonal inj<ay or propaty loss teSults from the oegliaent or wrongfUl act or omission of 

any employee of the EPA while acting wilhln ihe soope of his or her cmplo)111ent. Signing this 

eonseru focm does not waive any of your legal rights or release tho investigator, the sponsor, the 

institution, or its agents from liability for ne&li~>enoe. 

If a taeareh "'lated injury or ilJ.neos occun, you sbunld contact the Diredor of the EPA 

NHEERL Human Research Protocol Office at (919) 966-6217. 

What It you waat to JtoD before yogr pert in the study b complete? 
You can withdraw from this otudy at any time, without penalty. The investigators abo bave the 

rightiO stop your participotioo at any time. This eould be because you bavc hod 011 unexpeeted 

r<aetioc, 0< have failed 10 follow inotruetions, or beca•rtethe entite study bas been slopped. 

WlU yog rmjyt anyfllill for bting il th.ls Uudv? 
You will be paid appr<>ximatcly $12 per hour for your participation in this study and the total 

compensation for oompletion of this study will be approximately $3,738.00 

We will ai~ you padcil>a COOJpOnS to cover the cost of partcina. If you live beyond Chapel Hill 

you wiD be reimb<ased fO< mileage at the US Government mileage me in effect at the time. 

Money received by pSrlicipants in rcsean:h studies is nocmally treated as ordinazy income by 

taxing authorities and we will report paymenur· made to you to the Internal Revenue Service as 

required by law. PaymenUtota.Jing more than $600 in a yeor from a single or multiple EPA 

studies will be teporled to the IRS. This summary is to emphui,., the impo!Unee of all the 

,;nts, and to signify the importan<:c of your lime and commitmcntiO the reseatth study. Below 

is a detoiled list of oompa>sation fw the entire study. 
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SubJect ColllptlllaliOD for Procedu.ros durillg Diesel aad Ozoae E1p<1tun Shlcly 

TraiDiJII Day (assume 3 hr @S 12/hr) 

flnt E~posun: 
Day/ 
Hourly payment (assume 8 br @$12/hr) 

On-time boous (8 a.m.) 
Stross qut:$tio~ 
Blood Dnaw (twice) 

24 br Urine Collection 
Exbalcd lx<ath a»:1 saliva collectioo (twice) 

24 hr Holter Monitoring . 
24 hr Blood Pressure Monitoring, 

Luna lilllc!ioo (6x) 
Luach 

Day2 
Hourly payment (assume 8 hr@i$12/hr) 

On-time boous (8 a.m.) 
Blood Draw (twice) 
Urine Slllllple (3x) 
&haled lx<ath and saliva eollectioo (twice) 

24 hr Holter Monltorina 
24 hr Blood Pressure MoniiO<Ulg 

LUDg fimction (6x) 
Lunch 

Day3 
Hou.rly paymeot (assu.rne 3 hr @$12/hr) 

BloodDnaw 
Exhaled breath and saliva collection 

Urine &unple 
LUDg functioo 

)Total pay-at Firtt ExposiD'e) 

Second Esposnra 
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$36 

. $96 
$25 
S2.50 
$30 

$60 
$10 
$100 
sso 
~ 
$5 

S96 
$25 
SJO 
SIS 
$10 
S100 
$SO 
~ 
ss 

S36 
SIS 
ss 
ss 
SIO 

$900.50 

$900.50 

$900.50 



Four111 ExpaoiU'e 

Completion Bonus (fO< oomple""a aU 4 exposure seS>Ions) 

AI' PROXIMA T£ TOTAL (~achtdiDg tnlning doy) 

Acldi"-1 blood draws (SIOeacb) 

Additional hour$ ($12 per hour) 

$900.50 

$100 

$3,738.00 

YouallouJd an.dentand tlla.t you_r pt.rticlpation iJ voluntary. You m•y tenniu.te yo•r 

partklpalioa iD the rnzcly at aa.y tlllle wltiiOilt peDalty. If you volulltarily dftt to witlldraw 

from the sl>ldy ot aay dme or you ta.ilto aaiataia compliance witll cllclbility ~alreaoeats, 

Y"" wW be paid for lllat pertioa of tbe study tbat hao beea co~np!eted. Subjew who are 

dismissed by the in,·estiallOrS after emollment in the study but prior to completion r... 
involuntuy _., will be eom:pewat<d for hi!lber porticipatlon up to !hal point ond will 

receive compensatioo at the houdy rateof$12 per hour for the scheduled 3 day •tudy seosion for 

a total of $228. 

In the event a scheduled study activjty must be cancelled by the investigator! wr.h less t1u1n 72 

hours prior ootioe, the Sllbjcct will be paid at the standard hourly rate 'for the time scheduled and 

canoeelc:d, and will be paid SO% of procedure fees up to a total maximllm ofSIOO for canceled 

procedures. You will be peid in 1\Jll foranyprooedwu tha1 may b.a>-e been swtcd during the 

.cunent visit. Cwoeliarlons could occur due to adverse ~tbcr conditions, equipment failun:, or 

orh<r unforeoeeo ev<:olJ. When feasible, you will be restheduled. 

WiU It cot! HI adlu to be 1a tlr,Is stJcfy1 

Thcte will be no oost to you for penicipatina in tbe study. Ho,.-ever, if you""' deemed D<K 

ellQ:iblc tO participate in the st\Kiy for medica.J reasons. we may suggest thllt you scc.k follow·up 

care &om your own bealth care provider for aboonnalities distovcrcd during the sereeoing 

history, physical examination, or the study. Sac:ll <8ft is mllftl.y at yov owo npaaso. EPA 

will aot provide reimbune~~te.:at for aay fo1Jow-41p can. 

AIISIIldy prooedi:I<S will be paid for by the study. We will give )"" parting OOVj>ODS to 00\/U 

the cost ofparldng. If you live beyond Chapel Hill you will be n:imburscd for mile•a• at the US 

Govc:rnm.eot mileage rate ie effeclat the time. 

This sllldy will talc appro•lma:dy 10 wcel:s to complete. The study duntion is bosed on 4 exposure 

regime• separated by at least 2 weeks. The total amount oftiroe at thl.s faciJjty will be -79 hr. 

What if yoa ero a UNC studentt 

You may cboo<c not to be in th-e study or to stop being in the study before it is over at any time. 

This will not affect your class slanding or Qtldes at UNC-Chapcl Hill. Y 011 will not be offered 

or receive any opecial consideration if you take pert in tlus researd>. 
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Wbat ifyoa, •n a UNC employee? 
Taking part in this ""'"""'his not a part of your University duties, and refusing will not affect 

your job. You will oot be offered or receive any special job-related eonsidcr$tion if you lAke part 

in this reseucb. 

Wllo is mo•rla& Chis atudy! 
This n:seoreb is funded by The U.S. Environmenlal Protection Agency. This means 1hal the 

research ....., is being paid by the sponsor fOr doing the study. The n:searchers do not. bowevcr, 

baveadilo:et financ:ial intaest with the oponsoror in the final results of the study. 

Whet if -voa hue qygdopt aboJt tlti1 ttusly? 

You bave the right to ask. and have answered, any questions you m11y have about this resean;h. If 

you ba, .. further questions rqording this study, you sbould tall one of the ~ inv~n: 

Michael M-, PhD 919-~2S7 David Oitt-s-ha, PhD 919-966-0616 

I! you feel a resea."Ch-rcl•ted injucy hilS ocx:uacd. please contact the HSF mediCAl station or one 

of the i.nvestia-ton listed lbove. In addirioo, yOU sbould contact the Human Srudics Division 

Human Rcseudl Officer and Di.r<Cior of the N&liooal Health Elfccu and Envi:"omeolal 

Resean:O Laboratory Human ~b Protocol Office at 9 J 9-~217. 

What if vou lane qDes!lopa ahu:t yow rights as a Qltlrc.b swbleet? 
All resemeb oo human subjects is reviewed by • committoe !hat W<llb to protect your rigbu and 

wolfare. If you have questions or coooems llbout your rights as a ruwdl subjecl you may 

contact, anonymously, if you wish, the Institutional Review Booro at 919-%6-3113 or by email 

to IRB _ subject.s@u-tw.edu and/or the EPA Director of tho National Health and Environmental 

Effcc:ts Human Research Laboratory Protocol Office at 919-966-6217. 

-------·-···-·--··--····-------------------------- ----- -------

Page 13 of 14 



lRB SlllciJ f _ 09-1344 _Title of smcly: Cardlopulmoaa!y Responses to llxposun: to Ozone 

aDd OieoeJ Exhaust with Mockrue llxcn:iK in Healthy AcluliS 

Prfllclpallavestlptor: Miehael Madden, PhD 

Subjeet's Agipement to Pan!c!pe.te in the Rcsgn;h Study WIDfO\iT Oenotypj,g• Coii$Dt 

I have rood the infotmalion provided above. I bave aoked all questions I have at this time. I 

.ohmtarily AGREE to ~pole in this study aDd I REFUSE to have my cells &COOIYJ>ed for 
any genes decicled by the study irwestigators. · 

Signatw'e of Resean:h Subjeet Date 

Printed Name ofResevdl Subject 

Sisnature of Perooo ObtainiJia Consent Date 

Prinlecl Name of Pe:son Ob'.aining Consent 

•••• 0 0 0 •••• 0 ••• • •••••·• ........................ 0 0 ............. . ........... •••••••••• • •••• ••••••• • 

Subiccft Agreement to Participate in the Research Study Oeootvni.na Consent 

I ha~ rae! the infotmalioc provided ~- I ba>-e aoked all questions I have ot this time. I 

.oiUDllrily AGREE to ponidpotc in this study and I voluntarily AGREE to-my cells 

genotyped for any genes decided by the study investigators 10 be n:lated to aclvenc: health effeecs 

associated with poUIIlion expoS~m. 

Siguhft ofResemdl Subject Date 

Printed Name of Research Subject 

Signature of Person Obtainin& Consent Date 

Printed Name of Penon Obco.ining Consent 
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